What are technology and engineering? by unknown
40 VOL.  109WHITE PAPER: WHAT ARE TECHNOLOGY AND ENGINEERING?
Th e Ohio Academy of  Science
1500 West Th ird Avenue Suite 228 
Columbus OH 43212-2817
Phone 614.488.2228 ● Fax 614.488.7629
Email oas@iwaynet.net ● Website http://www.ohiosci.org
Fostering curiosity, discovery and innovation to benefi t society.
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Technology modifies the natural world through innovative processes, systems, structures and 
devices to extend human abilities. Engineering is design un-
der constraint that develops and applies technology to sat-
isfy human needs and wants. Technology and engineering, 
coupled with knowledge and methods derived from science 
and mathematics, create social and environmental value 
and economic wealth to improve the quality of life. Th ese 
short defi nitions of technology and engineering provide a 
framework to understand the interdependent relationship 
between science, technology, engineering and mathematics
Engineering enhances technology and technology de-
fi nes civilization. Civilization has passed through the Stone 
Age, the Copper, Bronze, and Iron Ages, and the Industrial 
Age; now we are in the Information Age. Th e unmistakable 
trend is from materials to processes with information as the 
new material to be shaped, formed and used in products 
and services with social, environmental and economic ben-
efi ts.
However, modern technology is not simply about infor-
mation and computers. Technology includes agriculture, 
aviation and aerospace, construction, energy and power, 
environment and natural resources, information and com-
munications, materials, medicine and health, and trans-
portation. Broadly speaking, technology and engineering 
include all of the many mechanical, electrical, and chemical 
disciplines. However, they are much more than that.
Creativity, innovation and design are at the heart of technology and engineering. Creativity is not 
the exclusive domain of arts and humanities. Creativity is 
the imagination that provides new concepts, ideas or ways 
of looking at the world that engineering can use to meet 
needs or wants. Creativity is necessary in the fi elds of technol-
ogy and engineering within the limits of fundamental techni-
cal, scientifi c and mathematical knowledge and principles.
Creativity benefi ts engineering by unleashing the 
bounds of traditional thought. Innovation generates and 
applies creative ideas to technology through engineering 
solutions that have practical value in the marketplace and 
more broadly in social structures such as organizations in-
cluding business, industry, government and education.
Technology and engineering solve problems within sci-
entifi c and mathematical limits or constraints. Scientifi c 
inquiry (1) identifi es a problem or question and (2) pro-
poses a hypothesis that might off er a solution to the prob-
lem or answer the question. Similarly, technological and 
engineering design projects require (1) a problem or needs 
statement and (2) a design statement that identifi es limiting 
factors and criteria for success. Th ese limits might include 
cost or aff ordability; reliability, material limits (strength, 
weight, resistance to corrosion, color, surface texture, ease 
of manufacture or reproducibility), operating environment 
or conditions (temperature, humidity, barometric pressure, 
caustic conditions); ergonomics (human factors), health, 
safety and environmental concerns; and general ease of use 
or operation.
Like the methods used to test a scientifi c hypothesis, 
technological and engineering design projects must test the 
“design statement” to see, for example, how close a proto-
type meets design criteria. Generally, the results of an engi-
neering and technological design project will describe the 
extent to which the prototype meets the design criteria. Sci-
entifi c inquiry states the extent to which the results derived 
from experimentation validate or invalidate a hypothesis. 
Th us, a hypothesis is to inquiry as design is to engineering 
and technology. With science, technology and engineering, 
the results of repeated trials are important to validate or in-
validate the hypothesis, or design.
Science deals with humans’ understanding of the real world about them–the inherent properties of 
space, matter, energy, time and their interactions. Engineer-
ing deals with the application of objective knowledge to the 
creation of plans, designs, and means for achieving desired 
objectives. Mathematics defi nes relationships and contrib-
utes logic to problem-solving. Engineering uses tools and 
techniques to carry out those plans.
Science tests and validates our understanding of nature, 
while engineering turns this understanding into new ma-
chines, processes, and technologies. Engineering consists of 
thinking and planning about nature and existing materials 
or products – about how they can be altered and improved 
to achieve objectives that benefi t humankind by “designing 
under constraint”, where the constraints include the laws of 
nature, cost, safety, reliability, environmental impact, manu-
facturability, and other factors.  While engineering requires 
the application of mathematical and scientifi c knowledge, 
it is the design process and the practical nature of the solu-
tions that best distinguish this fi eld. 
1Permission granted for reproduction for educational purposes if no changes 
are made in the text and this statement appears: 
Copyright © 2010 by Th e Ohio Academy of Science. 
Citation: Th e Ohio Academy of Science. 2010. What are tech-
nology and Engineering? Ohio J Sci 109(2):40.
